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1. HACHOPT NPOI'PAMMBI YUEBHOM JUCHUTILIMHBI

MATEMATHKA

HA36AHUE Oucuunﬂquz

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

IIporpamMma y4yeOHOW JUCIHMIUIMHBI SBISETCS YaCThIO 00MIe00pa30oBaTEILHON

oporpaMMbl B cooTBeTcTBUU ¢ PI'OC COO maa coermansHocter CITIO 35.02.09

MxTromnorus u ppiooBoacTBO, 35.02.11 IIpoMelniuieHHOE PHIOOJIOBCTBO.

1.2. MecTto MCHUIVIMHBI B CTPYKTYpe OCHOBHOH TmNpodeccuOHANBHOM
o0pa3oBaTe/IbHOM MPOTrPAMMBI:
bazoBas aucimminHa 06111e06pa3oBaTeIbHOrO HUKIIA

1.3. Hean u 3aga4yu JQUCHUIUVIMHBI — TPe0OBaHHUA K Ppe3yJbTaTaM OCBOCHHS
AUCHMIIMHBI:

B pe3yabTaTe 0CBOEHMS TUCHUIINHBI 00Y4alOUIUecs 10/KHbI YMETh:

—  BBINOAHAT ¢ 33IaHHOW TOYHOCTHIO HA MHKEHEPHOM HJIM MPOTPAMMHUPYEMOM
(B pekuMe BBIUHUCICHUM) MHUKPOKAIBKYJIATOPE apudMETHYECKUE JCHCTBUS
BBIYHCIISITH 3HAUCHUS JICMEHTAPHBIX ()YHKITHA.

—  Pemarp nuHeWHBIC U KBaJpaTHBIE ypaBHEHUS, MPUBOJAIINE K HUM; pPEIIaTh
JUHEWHbIE W KBaJpaTHBIE HEPAaBEHCTBA, CHCTEMbl HEPABEHCTB; peIIaTh
POCTEHINNE UpPAIMOHAIIbHBIC YPAaBHCHUS U HEPABEHCTRBA.

—  BpIYHCHATH ompenenuTeNnd BTOPOTO M TPEThEro IMOpPSAIAKA; periaTh CHCTEMBI
JUHEWHBIX YpaBHCHUH C JABYMS W TpPeMsS HEH3BECTHBIMHM C  ITOMOIIBIO
omnpeaeauTeNeH BTOPOTO U TPETHETO MOPAIKA.

—  HaxoauTth npeaensl mociae0BaTeIbHOCTEH.

—  Haxomuth ob6nacTth onpeaeneHus QpyHKINN,

—  HaxOJWTh 3HAYCHHUE (PYHKIIMH, 3aJaHHOH aHAJTUTHYCCKH WM rpadudecKu, 1o
3HAYCHHIO apryMeHTa U Ha00OpOT;

—  CTpoUTh TpadUKH  M3BECTHBIX  CTCMECHHBIX  (YHKIWH;  TPUMEHATH
reoMeTpuieckue mnpeoOpazoBanus (CIBUT | jaeopMalinio) Mpu MOCTPOSCHUHU
rpaduKoB;

— 1o rpaduky (QYHKOHM YCTaHABIMBATh €€ BAaXKHECHIIME CBOWCTBA
(MOHOTOHHOCTb, OTPAaHUYEHHOCTb, YETHOCTh, HEUYETHOCTh, IEPUOIUYHOCTD,
HENPEPBIBHOCTH)

—  Beraucaats npeaensl GyHKIMNA B TOYKE U HA O€CKOHEYHOCTH.

—  BpmonHSaTh AeMcTBUS HAJ CTEIICHSIMU,

2



BBIYHCIISITH 3HAUEHUS TTOKA3aTEIbHBIX BRIPAKCHUI.

BrinosiHATh peoOpa3oBaHMsl BRIPAXKEHUH, UCIIONIB3YsI CBOMCTBA CTENEHH;

CTpOUTH Tpauku CTeNeHHON (QYHKIIMU U HAa HUX WUIIOCTPUPOBATH CBOWMCTBA
byHKIMY;

npeoOpa3oBbIBaTh ATH rpauKu MyTEM CABUTA U Ae(POpPMaLIUH.

Crpouth rpaduku mnokazaTeJbHONW (QYHKIMM W HAa HHUX WIUIIOCTPUPOBATH
CBOMCTBa 3TUX (YHKIMHI; pemaTh MNpPOCTEHIIME W CBOJAAIIMECS K HUM
NoKa3aTeJabHble YPaBHEHHUS; pellaTh NPOCTEHIINE TOKa3aTeIbHbIE HEPABEHCTBA.

Boruncnsats 3HaueHUs: J0rapu(pMUYECKUX BBIPAKEHUM C TTOMOIIBI0O OCHOBHBIX
TOXJIECTB U BBIYUCIIUTEIBHBIX CPEJICTB.

Crpouts rpaduxu jgorapudmuyeckux (QyHKIMN U HA HUX WIITIOCTPUPOBATH
CBOMCTBa ATUX (DYHKIMH; peliaTh NpocTeiine JorapupmMuieckre ypaBHEHUS U
HEPaBEHCTBA.

BrinonHsaTh TOXICCTBCHHBIC npeoOpa3oBaHus, UCITIONB3YS
TPUTOHOMETPUUYECKHE POPMYIIBI.

Pemiate mpoctelinue TPUTOHOMETPUUECKUE YPaBHEHUS, pelllaTh HECIOKHBIC
ypaBHEHUSI, CBOJSAIIAECS K MPOCTEHUIIUM C TOMOIIBI TPUTOHOMETPHUUECKUX
dbopMyIt; pemiaTh NpOCTEiIe TPUTOHOMETPUUECKUE HEPABEHCTRA.

CrtpouTth rpaduku TPUTOHOMETPUUYECKUX (YHKIIMN U Ha HUX WILTIOCTPUPOBATH
cBOMCTBa (DYHKIMH; TPUMEHSATh T'€OMETPHUECKHE MpeoOpa3oBaHUs (CABUT H
nedopMalnio) Ipyu MOCTPOSHUH TpadUKOB

Pemate mpocreiinme TPUTOHOMETPUYECKUE YPAaBHEHUS;, PEIIATh HECIOKHBIE
YpaBHEHHUS, CBOJAIIMECS K IMPOCTEHIIMM C MOMOIIBI TPUTOHOMETPHUUECKUX
bopmy;

Pemiats npocreliline TPUroHOMETPUUECKHNE HEPABEHCTBA.

HuddepennmpoaTh HYHKIIMH, UCIIONB3Ys TaOIUILy MPOU3BOAHBIX U MPaBUJIA
nudepeHInpoBaHNs, HAXOIUTh MPOU3BOIHBIC CIIOKHBIX (DYHKITU;

BBIUUCTISITh 3HAUEHUE MMPOU3BOAHON (DYHKIIMU B YKa3aHHOW TOUKE;

HaXOAUTh YTIIOBOM KOA(h(UIIMEHT U yroj HaKJIOHA KacaTelbHOM, COCTaBISATh
ypaBHEHHE KacaTeJIbHOW U HOpMalu K rpaduKy GyHKIIUU B TAHHOM TOYKE.

[IpuMeHsATh MPOU3BOAHYIO [JI1 HAXOXKICHHS MPOMEKYTKOB MOHOTOHHOCTH U
AKCTPEMYMOB (DYHKITUHU; HAXOAUTh C TMOMOIIBIO TPOU3BOJHON MPOMEKYTKHU
BBIMYKJIOCTU ¥ BOTHYTOCTH rpaduka QyHKIUH.

HaxonuTte HeompeneleHHbIE WHTETpaibl, CBOJAIIMECS K TaOJIMYHBIM C
MTOMOIITHI0 OCHOBHBIX CBOMCTB M MPOCTEUIITUX MPEe0oOpa30BaHHMA.

BpruncnaTe onpeneneHHbId MHTETpall C IMOMOIIBIO OCHOBHBIX CBOWCTB M
dopmynsl  Hprorona-JleliOHWIIa; HAXOAWTH  IUIOMIAJH  KPUBOJMHEHHBIX
Tpaneuuii; HAXOUTh 0OBEMBI TEJ BPAILICHUS; pEIIaTh MPOCTEHIINE TPUKIIATHbIE
3a/1a4u, CBOJISIIIIMECS] K HAXOXKJACHUIO UHTErpaa.

BoinonHsATh AecTBUS HaJ BEKTOpAMH; pas3iararb BEKTOP HAa COCTABIISIOIIKE;
BBIYHCIISITH YTOJ MEXIY BEKTOPAMHU, JITTMHY BEKTOpA.

3anuceiBaTh YpaBHEHUS MPSAMBIX C YIIOBBIM KO3(PGUIMEHTOM M HayaabHOM
KOOPAUHATOM; CTPOUTH rpaKN YaCTHBIX CIIy4aeB OOIIEro YpaBHEHUS MPSIMO;
yCTaHABIMBaTh B IMPOCTPAHCTBE MapaUICIbHOCTh MPSIMBIX, MPSIMOA U



IJIOCKOCTH, JIBYX IJIOCKOCTEH, MCIOJIb3ysl MPU3HAKKM U OCHOBHBIE TEOPEMBI O
napaieIbHOCTH.

—  Bbruucasate u n300paxkatb OCHOBHBIC 3JIEMEHTBI MIPSIMbBIX TIPU3M, IUPAMHUI,

—  CTpPOUTH MPOCTEHIINE CEYCHUSI MHOTOTPAaHHUKOB, YKa3aHHBIX BBIIIIE;
BBIYHCJISIT TUIOIIAIA STUX CEUCHUH.

—  BbruucasaTe u n300pakaTh OCHOBHBIE JIEMEHTHI MPAMBIX KPYTOBBIX ITUIHMHIPA
U KOHYCa, I1apa.

—  Haxonuth 00beM npu3Mbl, TUPAMUIbI, [IIMHAPA, KOHYCa U 11apa.

— Haxonuth 00beM OpSIMOTO KPYroOBOTO IWJIMHApPA U KOHYycCa, 1Iapa, HaXOJIUTh
TJIOIAIA OBEPXHOCTEN UIMH/pa, KOHYCa U 11apa.

B pe3yabTaTe 0CBOCHUS IMCHUNINHBI 00yYarOuecs 10JKHbI 3HATD:

—  Omnpenenenue ACHCTBUTENBHOTO 4YHCTA, aOCOMIOTHOW W OTHOCHUTEIIBHOM
MOTPEUTHOCTH  MPUOJMIKEHUM; TMPaKTUYECKUEe TMPUEMBI  BBIYHCICHUN C
MPUOJIMKEHHBIMY JTAHHBIMU

— CnocoObl  peleHHs] JIMHEHMHBIX ypaBHEHWW W HEPABEHCTB C  OJHOU
NEPEMEHHON, KBaJpaTHBIX YpPaBHCHUN W HEPABEHCTB, CIOCOOBI peEIIeHUs
UPPAMOHAIFHBIX YPABHCHU 1 HEPABEHCTB;

—  Tlonstue ompenenuTeneid BTOPOTO M TPETHETO MOPSAKA; CIOCOOBI pelieHus
CHUCTEM JINHEWHBIX YPaBHEHUM C IByMs U TPEMSI HEU3BECTHBI.

— Omnpenenenre YHUCIOBOM  IOCJIENOBATEIbHOCTH;  OIpE/AeNieHne Mmpejena
MOCIIEIOBATEIbHOCTH.

—  Onpenenenne 4YKMCIOBOM (YHKUIMU, CIOCOOBI €€ 3aJaHusl; NPOCTEHIINe
npeoOpaszoBanus rpadukoB GyHKIUN; CBOMCTBA (DYHKITUH.

—  Omnpenenenne mnpeaena (QyHKIMU B TOYKE, CBOMCTBA mpenena (QyHKIUUA B
TOouke; (OPMYJIbl 3aMedaTeSbHBIX MPEJEIOB; OINpEeICHHEe HEMPEePhIBHOCTH
(GYHKIMHM B TOYKE; CBOMCTBA HEMPEPHIBHBIX (YHKITHIA.

—  IloHsTHe cTeneHH C AEUCTBUTEIBHBIM ITOKA3aTEIEM U €€ CBOKUCTBA.

—  lloHATHE cTeneHu C MPOM3BOJBHBIM MOKAa3aTeNIeM U €€ CBOMCTBA; CBOMCTBA U
rpaduKu CTeNEeHHON (DYHKITHH.

—  Omnpenenenue nmoka3aTeabHON (DYHKIIMN; CBONCTBA MOKA3aTEBbHON (YHKIIMU U
rpaduk; CcrmocoObl pemieHusT TPOCTEHIINX TMOKA3aTeNbHBIX YpPaBHEHUN U
HEPaBEHCTB.

—  Omnpenenenue norapudma uncia; CBOMCTBa Jorapudmon

—  Omnpenenenne norapudMUyYecKor (QyHKIIUU; CBONCTBA JIOTapUPMUUIECKON
dbynkimu u e€ rpaduk; cnocoObl perieHus JIoTapuGMUUECKIX YpaBHEHUH;

—  ToxnectBeHHble mpeoOpa3oBaHud. TpuronomeTpuueckue GopMybl.

—  CmocoOsI perieHust TPOCTEHIITNX TPUTOHOMETPHUECKIX YPaBHEHUH; CITOCOOBI
pelIeHns NPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

—  CaoiicTBa u rpadMKu TPUTOHOMETPUUECKUX (YHKIIUN; CBOMCTBA U TpaduKH
00paTHBIX TPUTOHOMETPUIECKUX () YHKIIAN

—  OmnpeneneHue MPOU3BOJHOM, €€ T€OMETPUUYECKUH W MEXAaHWYECKHUU CMBICIH;
npaBuia u  Gopmynsl auddepeHnrpoBaHus  QYyHKIHI;  OnpeieeHue
muddepennmana (YHKIMM M €r0  T'€OMETPUYECKUM CMBICI;, ONpe/eeHue
BTOPOH MPOU3BOJIHOM, €€ HU3NUECKUN CMBICI;
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—  HeobOxomuMble U 1OCTaTOYHBIE YCIOBUS BO3pAaCTaHMs U yObIBaHUS (PYHKIIUH,
CYIIECTBOBAHMSI JKCTPEMyMa; HEOOXOJMMBbIE U  JOCTATOYHBIE YCIIOBUS
BBINTYKJIOCTH U BOTHYTOCTH Ipaduka (QyHKIUU; ONpeeieHue TOUKHU neperuoa;
o011yI0 cXxemMy ToCTpoeHHs] TpaduKoB (YHKIUH C TOMOIIBIO MPOU3BOIHOM;
MPaBUJIO HAXOXKACHUS HAWOOJIBIIETO W HAUMEHBIIEro 3HaueHHs (PYHKIUU Ha
MIPOMEKYTKE

—  Omnpenenenue nepBOOOPaA3HOI; OMPEACICHUE HEONPEISICHHOTO UHTErpaia u
ero  cBoicTBa;  (OPMYJBI  MHTETPUPOBAHMS;  CIHOCOOBI  BBIYMCIICHUS
HEOIPEICICHHOT O NHTETpalia

—  OmnpeneneHue ONPEAECICHHOTO HMHTErpajia, €ro reOMETPUYECKHN CMBICH U
CBOMCTBa; CIOCOOBI BBIYMCICHHS OMPEACICHHOTO WHTErpaia; IOHSATHE
KPUBOJIMHEWMHOW Tpamenuu, croco0bl BEIYUCICHUS TUIOMIAeH KPUBOITMHEHHBIX
Tpamenui ¢ TOMOIIBIO OMPENCIICHHOT0 HWHTErpajia; CHocoObl BBIYUCIICHUS
00BbEMOB TeJI BpAIlICHHS C TTIOMOIIBIO OTIPEICIICHHOTO MHTErpaJia.

— OmnpeneneHusi BEKTOpa, ACHCTBUM HAJ BEKTOpPAMH; CBOWCTBA JCWCTBUN HaJ
BEKTOpaMHM; TMOHSITUE NPSIMOYTOJIbHOM JIEKApTOBOM CHUCTEMBI KOOPAMHAT Ha
IJIOCKOCTH U B MIPOCTPAHCTBE; MpaBUjia JCHUCTBUI HaJ BEKTOpaMu, 3aJlaHHBIMU
KoOpaAuHATamMu; (opMynbl sl BBIUMCIACHMS JJIMHBI BEKTOpa, YIVIa MEXIY
BEKTOpPaMHM, PACCTOSIHUSI MEXKTY JIBYMSI TOUKAMHU.

— OO6miee ypaBHEHWE TPSMOW W 4YACTHBIE CJIydad; OIPEJEICHUE YIIIOBOTO
Ko PuUIlMeHTa W TeOMETPUYECKUM CMBIC €ro; OCHOBHBIC TOHSTHS
CTEPEOMETPHM;  AKCMOMBI  CTEPEOMETPUHU;  OCHOBHBIE  TEOPEMBI O
NapajuieIbHOCTA MPSIMOM M TUIOCKOCTH, JBYX IUIOCKOCTEW B MPOCTPAHCTBE;
OCHOBHBIE TEOPEMBI O IEPIIEHAUKYISIPHOCTHU MPSMOU U ITIOCKOCTH;

— IloHsiTHe MHOrOrpaHHHKAa, €ro TOBEPXHOCTH, IOHATHE MPABUIBHOIO
MHOTOTpaHHUKA; OIpEIeICHUEe NPU3Mbl, NapaJIeIenuIea, BUIAbI IPU3M;
onpeiesIieHHe MUPAMUIbL, IPABUIIBHON MUPAMUJIBI.

—  IlonsTuu Tena BpallleHUs] U MOBEPXHOCTU BPAILICHUS; ONPEACICHUE HWINHIIPA,
KOHYca, mapa, chepbl; CBOMCTBA MEPEUUCICHHBIX BBIIIE TEOMETPUIECKUX TEll.

— Tlonsatue oObemMa TreoMETpUYECKOTO Tena; (OPMYNIbl ISl BBIYUCICHHS
00BEMOB T'€OMETPUYECKUX TeJl, IMEPEUYHCICHHBIX B COJIEPKaHUH Y4EOHOTO
Marepuania.

—  IlonsaTue Tena BpamleHUsl U TOBEPXHOCTU BPALLCHUS; ONPEACICHNE UUIINHIPA,
KOHYca, mapa, cepsl; CBOMCTBA TIEPEUNCICHHBIX BHIIIE TEOMETPUUECKH PUTYD;
dbopMyIBl 711 BBIYMCICHUSI 0O0BEMOB T€OMETPUUYECKHUX TEJl, MEPEUNCICHHBIX B
coJiepKaHNM y4eOHOro MaTepuaia

1.4. PekomeHnayemMoe KOJIMYECTBO YACOB HA OCBOCHHUE NMPOrpaMMbl JUCUUILIUHBI:

MaKCUMaJIbHON y4eOHOM Harpy3ku oOydatomerocs: 220 4acoB, B TOM YHUCIIE:
00s13aTeIPHON ayIMTOPHON y4eOHOW Harpy3ku oOyuaromierocst 156 gacoB, B TOM
quCIIe:
1a00paTOPHBIX U MPAKTUIECKUX 3aHATHH 156 Jacos;

CaMOCTOATEIHLHOM paboThl oOy4varomierocs: 64 Jaca.



2. CTPYKTYPA U COJEPKAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yuyeOHOM JMCUHUIIMHBI M BBl Y4eOHOM padoThI

Bup yyeOHol padoThI Oovem uacoe
MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 220
Oo6s13aTesIbHAA AYAUTOPHAA yyeOHAsi HATPY3Ka (BCero) 156
B TOM YHCIIE:
NPAKTUYECKUE 3aHATUS 156
CamocTosiTesibHasi padoTa o0y4yarouierocs (Bcero) 64
B TOM YHCJIE:
peghepam 10
0oMawHss paboma no pazoeiam 54
HUmoeosas ammecmayus 6 popme 3x3amena




2.2. TeMAaTH4YeCKHH IVIAH U co/lepPKaHue YUeOHOl JUCIUIINHBI MATEMATUKA
HAUuMeHOoB8AdHUue
HaumenoBaHue pa3jesioB Conep:xanue y4eO0HOro MaTepnaJia, JJabopaTopHble M NpaKTHYecKHe PadoThl, CAMOCTOATEIbHAsI padoTa O6BeM 4acoB Yposenns
H TeM o0yJaommxcsi, KypcoBasi padot (IpoeKT) (eciu npedycmompervl) OCBOEHHS
1 2 3 4
Paznea 1. JlelicTBUTEJbHbIE YHCJIA 27
Tema 1.1. [IpakTnueckue 3aHATHS
JeiicTBUTEIbHBIE Beinonnenne mpuONInkKeHHbIX BEIYUCICHUH. BBIYMCIEHHS C TOMOIIBI0 MUKPOKAJIBKY/ISATOPOB. 4 2
yucJa. Boluncienue 3Hau€HUNM BEIPOKCHUM.
IpubéaukeHHbIE CamocrosTenbHas padoTa o0ydaroniuxcs. J[edcTBUTENbHBIC YKCia IEHCTBUSI HAaJl HUMU. 2
BbIYMCJICHUS
T 1.2 [IpakTrueckue 3aHATHS
ema 1.2, o o o N
VpaBHenusin Crioco6s1 PEIICHNs JIMHEHHBIX yPaBHEHUH 1 HEPABEHCTB © OJIHOH IePEMEHHOM, KBa/IpaTHbIX 10 2
HepPaBEeHCTBA NMePBOii | YPaBHEHUI U HEPABEHCTB; CIIOCOOBI PEIIEHUs] MPPALMOHAJIBHBIX YPAaBHEHHH U HEPABEHCTB;
U BTOPOii CTENEeHH. CamocrosiTenpHas paboTa 00yJaroIIuXcs ClIOCOObI pEIIeHUsI OCHOBHBIX BUIOB YPABHEHHH U 4
HEPaBEHCTB
[IpakTnueckue 3aHATHS
Tema 1.3. [TonsiTHe onpenenuTesneil BTOPOro U TPETHETro MOPsiIKa; CIIOCOObI PEeLICHHs] CUCTEM JIMHEHHBIX 4 2
Onpenennrenn YPaBHEHHIA C IBYMsI M TPEMS| HEM3BECTHE;
CaMmocTosiTenpHas padboTta odyuaromuxcs. OnpeaeTuTeln. 3
Pa3znen 2. IlocaenoBaTeabHOCTH U QYHKIIUMU 8
[IpakTrueckue 3aHITHS
T 21 Uucnosas pynkims. CrocoOsl 3aaanust pyHkimn. ['paduku ¢yakmwmid. [IpocTetimue
ema 2. .
Yuciosasi Gynkums npeoodpazoBanus rpadukoB GyHKIIUNH. MOHOTOHHOCTh, OTPAaHUYCHHOCTh, YETHOCTh H 4 2
ee CBOMCTBA U HEUYETHOCTb, IEPHOUIHOCT (DYHKITUH.
rpaguxk. O6paTHast HyHKIIMSL.
CamocrosiTenbHas padota oOydaronuxcss OyHKIUM U X CBOMCTBA (OmnpeieseHne QyHKIINH, 4
oOparHast QyHKIHs1).
Pazpea 3. Tloka3aTejibHas, Jorapupmuueckas U creneHHast QyHKI M. 32
[TpakTrueckue 3aHITHS
CT{%%: 131/11 o CreneHb ¢ IPOU3BOJIBHBIM JICHCTBUTEIBHBIM TTOKa3aTelieM U ee cBoicTBa. [IpeoOpazoBanue u 4 2
CBOMCTBA. BBIYMCIJICHUE 3HAYECHUI TTOKA3aTEJIbHBIX BHIPAKECHU.
CaMocTosiTeabHas padoTta odydaromuxcst. CTeneHu U KOPHU. 2
[IpakTuueckue 3aHaTUs
Tema 3.2 [TonsiTHE cTeneHu ¢ MPOU3BOJIBHBIM MMOKa3aTeIeM U €€ CBOIMCTBA; CBOWCTBA U I'papuku 2
Crenennas pynkuumu, o ]
ee cBoiicTBa M rpaguxk | CTCTICHHON yHKIHH;
CamMmocTosiTenbHas paboTa ooydaromuxcsi. CteneHHas QyHKIMS U €€ CBONWCTBA.
Tema 3.3 [IpakTrueckue 3aHATHS
HoxasarenHas On JICHUE TTOKa3aTeIbHON (QYHKIMH; CBOMCTBA MOKa3aTeIbHON (QYHKIMH U TpaduK; 2
(yHKINS ee CBOICTBA pe/leNIeHHe NIOKa3aTeNbHON QyHKIMH; CBOHC OKa3aTENLHON QyHKI P ; 4
u rpaguk CHOCOOBI PelIeHNs MPOCTEUIITNX TOKA3aTEIbHBIX YPAaBHEHU U HEPABEHCTB.
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CaMocTosiTenbpHas paboTa oOydaromuxcs. [loka3arenbHble YpaBHCHUS M HCPAaBEHCTBA.

[IpakTrueckue 3aHATHS

Tema 3.4 Jlorapudmsl u ux cBoiicrsa. Harypanbsusie norapud i ¢
Jlorapu¢mer u ux p . yp bie JIOrapu(QMbl. JleCATHIHBIC JIOrapuPMBL. 2
cBoiicTBA. [TpeoOpazoBaH¥e M BEIYKCICHUE 3HAYCHUH JIOTapu(MHICCKUX BBIPAKCHHIA.
CamocrosTeapHast padora odydaromuxcs. CBOMCTBA JOrapu(dMoOB. 2
ITpaxkTuaeckne 3aHgITHA
.JIorapTlg(Bﬁl?a I/SI;lseCKaﬂ Onpenesnienre JorapuGMUIECKoit QYHKIMHU, CBOMCTBA JIOTapU(PMUIECKOM QYHKIMU U €& 6
(l)yHKuHﬂ ee CBOMCTBA Fpa(bI/IK, CIIOCOOBI PCHICHUA JIOFapI/I(i)MI/I'-ICCKI/IX ypaBHCHHﬁ. s
u rpaduk CamocrosTenbHas padoTa oOydaroniuxcs. Pemenne norapuMuiecKkux ypaBHEHUN U 4
HEPaBEHCTB.
Paznea 4. Tpuronomerpuveckue (pyHKIUM. 35
Tema 4.1 IIpakTudueckue 3aHATHS
TO”‘%eCTBe“““e OcHoBHbIE TpUroHoMerpuyeckue opmyssl. [IpeoOpazoBaHre BbIpaKEHUH € TOMOIIBIO (OPMYJIL. 8
T ':};g‘:{g;i‘gg“:;’ggéne CamMocTosTelnbHas paboTa 00y4arOmuxcs TokKAECTBEHHbIE IPE0Opa3oBaHHusL
p p TPUTOHOMETPUYECKUX BHIPAKEHHIA. 3
¢opmMyJabl.
ITpaxTnaeckue 3aHATHS
Tema 4.2 [Ipocreiitme TPUrOHOMETPUIECKHE YPaBHEHUS, CIIOCOObI MX peleHusl. TpUroHOMETpHUYECKUe 6
Tpuronomerpuyeckue .
ypABHEHHS H HepaBeHCTBA. Penrenre mpocTelimx TPUroHOMETPUIECKUX HEPABEHCTB. )
HEpPaBeHCTBA. CamocrosiTenbHas padbota oOydaronuxcs. Penienue TpuroHoMeTpuYeCKMX YpaBHEHUN U 3
HEPaBEHCTB.
ITpakTiueckue 3aHATHI
Choi Tema 4.3 N CaoiicTBa u rpaduKH TPUTOHOMETpHYECKUX (yHKIWiL. [TocTpoeHIe reoMeTpUUYeCcKIX
BOIiCTBA U rpauKH M .
TPUTOHOMETPHYECKHX npeoOpa3oBaHuii (CABUra U I{G(llOpMaI_[I/II/I). CaoticTBa 1 rpaduku 0OpaTHBIX 12
pyHkumii. TPUTOHOMETPHUECKUX (PYHKIIMA.
CaMocTosTeabHas padoTa o0ydaromuxcs. I pa@uku TPUTOHOMETPHUIECKUX (DYHKITUH. 3
PA3JEJI 5. JInddepennuaaibHoe HCUHCTIEHHE. 30
[pakTiyeckue 3aHATUS
[Ipou3sBoaHas, ee reOMETPUUECKHiA K MEXaHUUEeCKUiA cMbICH. [Ipon3BoIHbIE CYyMMBL, TPOU3BEICHUS U
yacTHOTO ABYX QyHkuumii. [Ipon3BogHas creneHHoM GYHKIMY C HATYPaTbHBIM MOKA3aTeNIeM.
[IpomsBoanas Tpuronomerpuueckux Gynkuuit. [IpaBuno quddepeHnpoBanus CI0KHON U
Tema 5.1 oOpatHoil QpyHKIwMiA. [Ipon3BoaHbBIE TOKA3aTENBHOM, JOrapuMUIECKOM 1 0OpPaTHBIX 14
H%’;‘;ggﬁ;aﬂ TPUTOHOMETPHYECKUX (PyHKIMIA. BTopas mpous3soaHas 1 ee (PU3HUECKUI CMBICL.
Juddepeniman GyHKIMN U €ro reomeTpuyeckuii cmbici. [punoxenue muddepenimana k
MpUOIKEHHBIM BhIuucIeHusaM. [locTpoenue rpadukoB TpuroHoMeTprueckux GyHKIUH ¢
TIOMOILBIO TPOU3BOTHOM.
CamocTtosarenbHas paboTa oOy4aronuxcsi BerarciaeHne Mpou3BOAHBIX U OCHOBHBIE MpaBuia 5

quddepeHIpOBaHUS.




[IpakTrueckue 3aHATHS
[Tpu3naku Bo3pacTanus u yobiBaHUS GyHKIUU. DKcTpeMyM pyHKImu. MccnenoBanue

Tema 5.2 (GyHKIMHU Ha SKCTpeMyM. BBIyKII0CTh U BOrHYTOCTh rpaduka pynkunu. Touku neperuda.
Uccrerosanne [IpuMeHeHne POU3BOIHON K TIOCTPOEHHUIO TpadukoB Gpynkuuu. Hanbonbinee 1 HaMMEHbIIEE 8
(pyHKuMH ¢ TIOMOLIBIO
HpOI/I3BO)1HOﬁ 3HAYCHUSA (I)YHKHI/II/I Ha IMPOMEIKYTKE.
CamocrosrenpHas padora ooydaromuxcs. [Iocrpoenne rpapukoB (yHKIIMH C IOMOLIBIO 3
IIPOU3BOIHBIX.
Paznen 6. HuTerpajanbHoe HCUHCIEHHE. 24
T 6.1 [IpakTrnueckue 3aHITHS
Ma 6. . .
Heonpeez[2 IeHHBII [TepBooOpaznas. Heonpenenennsiit uHTErpai u ero cBoiictea. HaxoxxieHrne HeonpeneneHHoro 8
HHTErpaJ uHTerpaia. [IpunoskeHre HeonpeaeIEHHOrO MHTErpajia K pelIeHU 0 MPUKIIAIHbIX 3a/1a4.
CaMocTosiTeNbpHas padoTa o0y4aromuxcs. BeluncaeHrue HeONPEASICHHOTO HHTErpaja. 4
[IpakTuueckue 3aHITUS
Tema 6.2 OrnpenienIeHHbI UHTETPaAl U €70 FT€OMETPUIECKH CMbICT. OCHOBHBIE CBOMCTBA OIPENIETIEHHOTO
Onpenenénubli uaTerpaia. CriocoObl BEIMUCICHHS OTIPEICIICHHOTO HHTETpaJa. 6
UHTEerpas o
P Brrancienne miomaei miockux (Guryp ¢ moMOIIBI0 ONPEACIICHHOTO HHTErpaia.
CamocrostTenbHas padoTa 00y4yarommxcs. BEIYUCIEHHE OOPEACIEHHOTO HHTErpaIa. 6
PA3JIEJ 7. JIeMeHThbl AaHAJTMTHYECKOH reOMeTPHH HA IJIOCKOCTH U B MPOCTPAHCTBE. 8
ITpakTnueckue 3aHATUS
BexkTopbl Ha IIJIOCKOCTH U B TIpocTpaHCTBE. JlelicTBrs Hall BekTopamu. Pa3nokeHue BekTopa Ha
Tema 7.1 COCTAaBJISIOLLHE.

BekTophl Ha [IpsimoyrosbHbIE KOOPAMHATHI HA IVIOCKOCTH U B IPOCTpaHCTBE. JlefCTBYS Hajl BEKTOpaMH, 6
IIJIOCKOCTH U B 3aJIaHHBIMU KOOpAarHaTaMu. DOpMyJIbI JIsl BBIYMCIICHUS ITIMHBI BEKTOPA, YIila MKy BEKTOpamH,
NPOCTPAaHCTBeE.

pocTp pacCTOSIHUSA MEXTYy ABYMSI TOUKAMH.

CaMocTosITe/IbHAsI pa0d0Ta 00yJaIOIMINXCS 2
PA3JIEJI 8. IIpsiMble B JIOCKOCTH U IPOCTPAHCTBE 12
Tema 8.1 [IpakTuueckue 3aHATUS
HavaibHble NOHATHS | OG1ee ypaBHEHHUE MPSMOU U YaCTHBIE CITy4au; OTpeieNiecHUe YriioBoro koddduunenrta u
cTepeoMeTpHH. o . . .
3anMH(I))e TEOMETPHHIECKHH CMBICII €T0; OCHOBHEIE TIOHATHS CTEPEOMETPHH; aKCHOMBI CTEPEOMETPHH; 10
pacmoJio:KeHue OCHOBHBIE€ TEOPEMBI O NAPAIIEIBHOCTU NMPSAMOM U TNIOCKOCTH, ABYX IJIOCKOCTEHN B
IPSAMBIX K MIPOCTPAHCTBE; OCHOBHBIE TEOPEMBI O MEPIEHIUKYISIPHOCTU NMPSMOU U TJIOCKOCTH
TIecKocTen. CamMocTosTenbHas padoTa 00yJyaromuxcs. Y paBHEHHE IPSIMOH. 2
PA3JIEJ 9. I'eoMeTpuyecKHe TeJ1a M IOBEPXHOCTH. 16
[IpakTuueckue 3aHATUSA
Tema 9.1 [TousTHE O TEOMETPUY M I 6
PUYECKOM TEJE U €ro MOBEpXHOCTU. MHororpanHuku. [Ipusma.
MHoOrorpaHHuKH

[Tapannenenunen u ero coiicrsa. [lupamuna.




CamocrosiTenbHas padoTa o0yyaromuxcss MHOrorpaHHHMKH.

[IpakTuueckue 3aHITUSA

6
T Tema 9.2 [NonsiTru Tena BpallleHUs ¥ TIOBEPXHOCTH BpallleHUs1; ONpeieJIeHIe IIINH/IPa, KOHYCa, I11apa, 2
€J1a BpalleHust cepbl; CBOICTBA MEPEUMCIIEHHBIX BBIIIE T€OMETPHYECKUX TEIT;
CamocrosTeapHast padora oOydaromuxcs. Tera BpaleHus. 2
PA3JIEJT 10 O0beMbl U IJIOIIAIM TIOBEPXHOCTEH reoMeTpruYecKuX TeJl. 28
[IpakTuueckue 3aHATHS 8
Tema 10.1 [ToBepxuocTh Bpamienus. Temno Bpamienus. Humuamp u konyc. CedeHus MIIMHIPA U KOHYCa 2
Mnowann IJIOCKOCTBIO.
MOBEPXHOCTeEIA. -
CamocrosTenpHas padoTa 00ydaroluxcsa. BplUncIeHNe MI0MaAeH IOBEPXHOCTH TeEIl 2
BpAIIICHHUSI.
Tema 10.2 IIpakTnyeckue 3aHATUSA 16
O0BEMBI [MonsTre 0ObeMa reomerpuueckoro Tena. OobeM reomerpudeckoro teaa. OObeM, TUITHHIPA, 2
MHOTOTPAHHHKOB M | (o nvea mmapa.
TeJl BpalleHus.
CamocTosteabpHas padoTta odbydaromuxcs. O0beMBI Tell BpallleHH. 2
Bcero: 220
Jlj1s XapaKTepUCTUKH YPOBHSI OCBOCHHS yueOHOT0 MaTepHalia UCIOJIb3YIOTCS CleAYIoue 0003HAUCHHUS:
1. — 03HaKOMUTEIBHBIN (y3HABAHHE paHEE U3YyYCHHBIX 0OBEKTOB, CBOMCTR);
2. — penpOAYKTUBHBIN (BBIMIOTHEHUE ACITEIBHOCTH TTO0 00pa3ily, HHCTPYKIMH WM TT0]] PYKOBOJICTBOM)
3. —  TOpOAYKTUBHBIM  (IJIaHUpPOBAaHWE U  CAMOCTOSITENIbHOE  BBINIOJIHEHHWE  JEATEIbHOCTH,  pElIeHHWe  MpoOJEeMHBIX  3ajay)
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3. YCJIOBUA PEATIN3ALIUNU TPOT'PAMMBI INCHUITJIMHBI
3.1. TpeGoBaHuss K MHHMMAJBHOMY  MaTepPHAJIbHO-TEXHUYECKOMY
odecneyeHH 1o
Peanuzauus mporpamMmbl JAMCHMIUIMHBL TpeOyeT Haluyus Y4eOHOro kaOuHeTa
MaTEeMaTHUKH.
O6opynoBaHue yueOHOTO KaOUHETa!
Kommiekt yueOHo# mebenu (CToiibl, cTyibs, Aocka), [IK B cOope, nHTepakTUBHAS
nocka, npoexkrop NEC, mopTpeTsl BEIMKUX MaTEMATHKOB.
Kommnekr I10:
MS Windows XP, MS Office XP, Adobe Reader 8.0

3.2. UndopmanuoHHoe odecnieueHre 00y4eHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX u3aaHuii, WHTepHeT-pecypcos,
JAONOJHUTEIBbHOMN JIUTEPATYPHI

OcHoBHaf:

1. Amumon, II.A. Anrebpa u Havama aHanmuza: Yue6. s 10-11 xn. oGmeoOpa3oBart.
yapexxnenuit / 1A, Ammvos, FO.M. Kossrun, H0.B. CugopoB. — 2-¢ m3a. — M.:
[Ipocsemenue, 2015. —463 c. : nn.

2. bammmu, K.B. Breictras marematuka : ydeOnuk / K.B. bammun, B.H. Bamuisikos, A.B.
Pokocyes ; mon o6m. pexa. K.B. bBammuna. - 2-¢ u3n., crep. - Mocksa : M3naTenbcTBo
«®DmunTay, 2016. - 361 c. : Tabn., rpad., cxem. - bubmumorp. B k. - ISBN 978-5-9765-

0299-4 ; To xKe [DnexTpoHHbI pecypc]. - URL.:
http://biblioclub.ru/index.php?page=book&id=79497
JlonoiHuTEIBLHASA:

1. A.T'. Mopakouu Anrebpa u Hadaia aHanuza. Yueonuk g 10-11 kmacca
0011e00pa3oBaTeNbHBIX yupekaeHuid. Mocksa 2004r.

2. H.WM. lxuns, 3.U. Crnenikans u ap. "Anrebpa u Havana aHanu3a". YaeOnuk mis 10-11
KJIaccOB 00111e00pa3oBaTeIbHBIX yueOHBIX 3aBeaeHui. Kues, 3oauak , 2005r.

3. N.JI. Conoseituuk, B.T. JIucnukun. «COOpHHK 3a/1a4 IO MAaTEMAaTHKE JJI1 TEXHUKYMOB.
Mocksa: O6pazoBanue 2003r.

4. H.B. boromoros, I[1.1. Camoitienko "MatemaTuka". Y4eOHUK 17151 CTY/ICHTOB
00pa3oBaTeNIbHBIX YUPEKICHUHN cpeaHero mpodeccuonanbsHoro oOpazoBanus. Mockaa:
Hpoda, 2005r.

5. H.B. boromonoB «IIpakTuyeckue 3aHATHS 110 MaTEMaTHKe». YUeOHOe mocoOue st
CCVY3o08B. Mocksa: Breicmras mxko:a , 2003r.

6. B.A. AGuyk «Matemarukay. YueOHuk ans 10-11 kmaccoB 061eodpa3zoBaTenbHbBIX
yueOHbIx 3aBeaenuii. CI10, 2002r.

7. IIeitbeB FO.I1. BeposTHOCTB, BO3MOXHOCTh U CYOBEKTUBHOE MOJICTHPOBAHUE B HAYUHBIX
uccaeAoBaHusAX. MareMaTH4ecKue U SMOUPUUYECKUE OCHOBBI, TIPHIIOKEHUS. — M.:
OU3MATIIUT, 2017. — 256 c. — ISBN 978-5-9221-1766-1. Pexxum nocryma:
http://biblioclub.ru/index.php?page=book_view red&book _id=485325

8. T'ypa, D.-5 DKCKypc B TEOPHIO UTP: HETUIIUYHBIE MaTeMaTuueckue croxkersl / .- ['ypa,
M. Mamnep ; nox Hayu. pea. B.I1. byceiruna, M.M. JleBuna ; nep. ¢ anra. C.B.
Bycwiruna ; Poccuiickas akagemust HQpOJAHOTO X03HCTBa U TOCYAaPCTBEHHOM CITyKObI
nipu [Ipesunente Poccutickoit @enepanuu. - Mocksa : M3narensckuii oM «/Jlemno»,
2017. - 321 c. : mi. - bubmuorp.: c. 311-312. - ISBN 978-5-7749-1198-1 ; Pexxum
nocryna: http://biblioclub.ru/index.php?page=book&id=487695
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUS
JUCHUTITJINHBI
KoHTpoib W oOLEeHKa pe3yJbTaTOB OCBOCHHUS JHWCIUIUIMHBI OCYIICCTBIISICTCS
mperojaBaTeJieM B TPOIECcCe TPOBEICHUS  NPAKTHYCCKUX  3aHATHA U
1a00paTOpHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBHIIOJHEHHUS OO0YUYarOIIUMUCS
WHIUBUIYAJbHBIX 3aaHUH, IPOEKTOB, UCCIICTOBAHHMIA.

Pe3yabTaThl 00y4yeHust @DopMBbI U METO/IbI KOHTPOJISA U OLlEHKH
(ocBOEHHbBIE YMEHHsl, YCBOCHHbIE 3HAHUSI) pe3yJbTaToB 00y4eHusl
YMmenust

BBINOIHATE ¢ 3aTaHHON TOYHOCTBIO HA
MHXEHEPHOM HWJIM IPOTpaMMHUPYEMOM

(B pexuMe BBIYUCIIEHUI ) MUKPOKAIbKYIATOPE
apudmernyeckue AeUCTBUS BHIYUCIATD
3HAYEHUS HJIEMEHTapHbIX QYHKIIHI.

Omnpoc; TecTupoBaHUE.

Pemrate nuHelHbIE 1 KBaApaTHBIE
YPaBHEHUS, IPUBOISAIINE K HUM; pEIaTh
JIMHEWHBIE U KBA/IpaTHbIE HEPABEHCTBA, VYCTHBIN M TMCBMEHHBIN ONPOC.
CUCTEMBI HEPABEHCTB; PEIIATh MPOCTEHIINE
VMPPALMOHAJIBHBIE YPAaBHEHNS M HEPABEHCTBA.

Brruncnare OMpCACIINTEIN BTOPOIo U
TPETHETO MOPAAKaA; PEIIaTbh CUCTEMbI
JINHEMHBIX YPABHEHUH C IBYMS U TPEMS YCTHBIN U TUCBMEHHBIN OTIPOC.
HEU3BECTHBIMH C TIOMOIIbIO OIpeIeIuTeNneit
BTOPOTO U TPETHETO MOPSIIKA.

HaxoauTe nipeaesnsl mociaeaoBaTeIbHOCTEM. YcTHBIN onpoc.

Haxomute o06nacts onpezaenenust GyHKIUH;
HAXOJUTh 3HaUeHHE (DYHKIINH, 3aJaHHON
AHATTMTHYECKH WM I'padudecKu, 10
3HAYCHHUIO apTryMEHTa U Ha000POT;
CTPOMTH TPaQUKH U3BECTHBIX CTEIICHHBIX
(GYHKIUH; TIPUMEHSITh TEOMETPHUCCKHUE
npeoOpazoBaHus (CIABHUT U AeHOPMAIIHIO)
MPH TIOCTPOCHUHU TPAPHUKOB;

1o rpaduky QYHKIIMUA YCTAaHABIUBATH €€
Ba)KHEWIME CBOMCTBA (MOHOTOHHOCTD,
OTPaHUYECHHOCTh, YETHOCTh, HEUECTHOCTb,
NIEPUOIUNIHOCTb, HETIPEPHIBHOCTh

VYCTHBINM 1 MUCBMEHHBIN OMnpoc.

Boruncnsates npenens! GyHKIHM B TOUKE U HA

YcTHbIN onpoc.
OECKOHEYHOCTH.

BruimonHsTs IeficTBUS HaJl CTETICHIMMU;
BBIUHCIIITE 3HA4EHUS ITOKA3aTeIbHBIX YCTHBIN U TMCBMEHHBIN OTIPOC.
BBIPAKCHU.

BrimonHaTe npeoOpa3oBaHus BEIPaXKEHUH,
HCIIOJIb3Ys CBOMCTBA CTEIICHH;

CTPOMTH TpaUKH CTENEHHON QYHKIMK U Ha
HUX WITIOCTPUPOBATH CBOMCTBA (DYHKIUH; VYCTHBIN U TUCBMEHHBIN OIIPOC.
peoOpazoBBIBATh ITU IPa(UKH ITyTEM CIBUTA
U e opMaLH.
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Crpouts rpaduku mokazareabHOU QYHKITUU
Y Ha HUX WITIOCTPUPOBATH CBOMCTBA 3TUX
(GyHKIMI; penate IpocTelime 1
CBOJIAIIMECS K HUM MOKa3aTeJIbHbIe
YPaBHEHUS; PeIIaTh IPOCTEHIINE
MOKa3aTeJIbHbIC HEPABEHCTRA.

YCTHBIN U TUCBMEHHBIN OTIPOC.

BoruncnsaTe 3HaueHUS JJ0rapupMUUECKUX
BBIPA)KEHUH C IIOMOIIBIO OCHOBHBIX
TOXJECTB U BBIYACIUTEIBHBIX CPENICTB.

YCTHBIN U TMCBMEHHBIN OIPOC.

Ctpouts rpaduku torapuMuIecKux
(GyHKIMH ¥ Ha HUX WJUTIOCTPUPOBATH
CBOMCTBA 3TUX (PYHKIUH; peiiaTh
IpocTeire JorapupmMuueckrie ypaBHEHUS
1 HEPAaBEHCTBA.

VYCTHBIN U TUCBMEHHBIN OTIPOC.

BrimomaaTte TOXKICCTBCHHbBIC
npeoOpa3oBaHusl, HCTIOIb3Ys
TPUTOHOMETPHYECKHE (DOPMYITHIL.

Y CTHBIN U TUCBMEHHBIN OTIPOC.

Pemrate npocreiine TpUroHOMETpUIECKUE
YPaBHEHUS; pelIaTh HECIOKHbBIE YPABHEHNS,
CBOJSLIMECS K MPOCTEUIINM € TOMOIIBIO
TPUTOHOMETPUYECKUX (POPMYI; pelaTh
MIPOCTEMIINE TPUTOHOMETPUIECKUE
HEPABCHCTBA.

YCTHBIN U TUCBMEHHBIN OTIPOC.

Crpouts rpaduki TPUrOHOMETPHUUECKHUX
(GYHKIMM 1 Ha HUX WUTIOCTPUPOBATH
CBOMCTBA (PYHKIIHI; TPUMEHSATH
reOMETPUUECKHE MPeoOpa3oBaHus (CABUT U
nedhopmaIuio) mpu NoCTPOSHUH rpaduKoB

YCTHBIN 1 TUCBMEHHBIN OTIPOC.

Pemate npocrelinive TpPUroHOMETPUUYECKUE
YpaBHEHUS; pelliaTh HECIOKHbIE YPaBHEHHUS,
CBOJSIIIUECS K TPOCTEHIINM C TOMOIIbIO
TPUTOHOMETPUYECKUX POPMYIT;

pelaTh NpocTeline TPUroHOMETPUIECKUE
HEPaBEHCTBA.

VYCTHBINM 1 MUCBMEHHBIN OMnpoc.

JudbdepenunpoBath GPyHKIIMH, UCTIOIB3YS
TaOJIUILY TIPOU3BOTHBIX U TIPABUIIA
muddepeHIupoBaHUs, HAXOIUTh
MIPOU3BOJIHBIC CIIOKHBIX (DYHKIIHIA;
BBIYMCIIATh 3HAYCHUE ITPOU3BOTHOM
(GYHKIMU B YKa3aHHOW TOUKE;

HAXOJIUTh YIIIOBOW KOI(D(MOUIIMEHT U YTroJ
HaKJIOHA KacaTeNbHOM, COCTaBIIATh
ypaBHEHHUE KacaTeIbHON U HOpMaJH K
rpa¢uKy QyHKIUHU B TAHHOM TOUKE.

VYCTHBIN U TUCBMEHHBIN OTIPOC.

[TpuMeHsATh MPOU3BOAHYIO JUIS HAXOXKICHUS
IIPOMEXYTKOB MOHOTOHHOCTHU U
HKCTPEMYMOB (PYHKIMH; HAXOAUTH C
MIOMOIIBIO TPOU3BOJHON TPOMEKYTKU
BBIIMYKJIOCTH U BOTHYTOCTH rpaduka

GyHKIMH.

YCTHBIN U TMCBMEHHBIN OTIPOC.

Haxoauts HCOMPCACIICHHBIC NHTCI'PAJIbI,

YCTHBIN U TUCBMEHHBIN OIIPOC.
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CBOJISIIMECS K TAOJMYHBIM C IOMOIIBIO
OCHOBHBIX CBOMCTB U IIPOCTEUIINX
1peoOpasoBaHMIA.

BbIuncirATh OnpeneseH bl HHTErpai ¢
MOMOIIHI0 OCHOBHBIX CBOMCTB B (POPMYJIBI
Herorona-JleiiOuuIa; HAXOAUTH IUIOIIAAN
KPUBOJIMHEHHBIX Tpanelnii; HaX0AUTh 0OBEMBbI
TEJ BPALLEHWs]; pelIaTh IPOCTEHIIINE
IIPUKJIAIHBIE 3a7a4H, CBOJAIIMECS K
HAaxX0XJICHUIO UHTETpaa.

Y CTHBIN U TUCBMEHHBIN OTIPOC.

BbInonHATh IEMCTBUS HAl BEKTOPaMU;
pasyaratb BEKTOP Ha COCTaBJIAIOLIUE;
BBIYMCIIATH YTOJI MEXKIY BEKTOPaMHU, UTHHY
BEKTOpa.

YcrHbI onpoc.

3anuceIBaTh YpaBHEHUS MPSMBIX C YTIIOBBIM
K03 puImeHToM 1 HavaIbHON

OpAMHATON; CTPOUTH TPAPHUKH YaCTHBIX
CllydaeB O0ILEro ypaBHEHUS IPSIMO;
YCTaHaBIIMBATh B IPOCTPAHCTBE
MapajuIeIbHOCTh PSMBIX, TIPSIMOH 1
IJIOCKOCTH, JIBYX IUIOCKOCTEH, NCIOJIB3YS
MIPU3HAKU U OCHOBHBIE TEOPEMBI O
NapajIeIbHOCTH.

YCTHBIN U TUCBMEHHBIN OTIPOC.

Boruncnsats u u3o00paxarb OCHOBHbBIE
AIIEMEHTHI MPSAMBIX MIPU3M, TUPAMUT;
CTPOUTH MPOCTEUIIINE CEUECHUS
MHOTOI'PaHHUKOB, YKa3aHHBIX BBIILIE; BHIYMC-
JISITH TUIOIIAIU 3TUX CEUEHUM.

YCTHBIN U TUCBMEHHBIN OTIPOC.

Boruncnsats u u300paxkarb OCHOBHbBIE
AJIEMEHTHI MPSMBIX KPYTOBBIX LHMIUHIPA U
KOHYca, [apa.

VYCTHBINM 1 MTUCEMEHHBIN OMpoc.

HaXOI[I/ITB 00BeM IIPpU3MBbI, ITUPAMU/IbI,
OUWJINH/PA, KOHYCa U I1apa.

VYCTHBINM 1 MTUCBMEHHBIN OMpoc.

Haxomute 00beM npsMOro KpyroBoro Iu-
JUHJIpa U KOHYCAa, 11apa, HaXOAUTh IO 1
MOBEPXHOCTEH IIMIIMH/IPA, KOHYCA U IIapa.

VYCTHBINM M MUCBMEHHBIN OpOC.

3HaHusa

Omnpenenenre AeMCTBUTEILHOTO YUCIA, KoHTpons  BBINOJNIHEHUS ~ WHAMBHUAYaIbHBIX
a0COTIOTHON M OTHOCUTEIBHON MOTPEIIHOCTH | JOMAIIHUX 3a/IaHUH.
MPUOTMHKEHUI; TPAKTUYECKHE TPUEMBI
BBIYHCIICHUH ¢ MPUOIMKEHHBIMH JaHHBIMU
CriocoOsl pernieHus JMHEWHbIX ypaBHeHU 1 | KOHTpons  BBIMONHEHUS  WHAMBHUAYaTbHBIX
HEPaBEHCTB C OJTHOM MEPEMEHHOM, JOMAIITHUX 3aJIaHUH.
KBaJIPATHBIX YPaBHEHHI U HEPABEHCTB;
CHOCOOBI PEIeHHS UPPALIMOHATBHBIX
ypaBHEHUI U HEPABEHCTB;
[Tonarue onpenenuTesneil BTOporo u KoHTpons  BBINONIHEHUS ~ WHAMBHUAYaTbHBIX
TPETHETO MOPSIIKA; CIIOCOOBI PEIICHUS JOMAIITHUX 3aJIaHUH.
CUCTEeM JTUHEHHBIX YPaBHEHU C IBYMS U
TpEMsl HEU3BECTHBI.
DTpeIelIeHUe YMCIOBOM MOCIeI0BaTeNbHOCTH; | KOHTPOIb ~ BBINOJHEHHS ~ MHAWBUIYaIbHBIX
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OMPCACIICHUC IIpcaciia NOCICA0OBATCIIbHOCTH.

NOMAIITHUX 3aJaHUi.

Omnpenenenue yncinoBoi GpyHkuuu, cnoco6sl | KOHTponb  BBIMOMHEHMS — MHIUBUAYAIbHBIX
ee 3aJlaHusl; MPOCTeHINe npeodpa3oBaHus JIOMAILIHUX 3aJlaHuM.

rpaduKoB QYHKIIHIT; CBOHCTBA (DYHKIIUU.

Omnpenenenue npeaena GyHKINHA B TOUKE; KoHTponp  BBINOJIHEHUS — MHAMBUAYaJIbHBIX
CBOICTBa npezena GyHKUNUN B TOUKE; JOMAlIHUX 3a/IaHAMN.

(bopMyIIbl 3aMeYaTeNbHBIX MIPE/EIIOB;

OIpe/eNIeHNEe HENPEPhIBHOCTH (PYHKIIMH B

TOYKE; CBOMCTBA HENPEPHIBHBIX (DYHKIIUH.

IlonsiTrie cTenenu ¢ eNCTBUTENbHBIM KoHTponp  BBINOJIHEHHS — MHAMBUAYaJIbHBIX
TTOKA3aTeIeM U €€ CBOMCTBA. JOMAITHUX 3a/IaHHAMN.

[ToHsiTHE CTENEHU C MPOU3BOJIBHBIM KoHTpons  BBINOJIHEHHS — MHAMBHUAYaJIbHBIX
MoKa3aTeyeM 1 e€ CBOICTBa;, CBOMCTBA U JIOMAaITHUX 3aJJaHnH.

rpadyKy CTENEHHON (YHKIHUH.

Onpenenenne nokazarenbHON QYHKIINY; KoHTponp  BBINOJIHEHHS ~ UHAMBHUAYAJIbHBIX
CBOICTBa MOKa3aTeabHONU (QYHKIIMU U JIOMAITHUX 3a/I1aHAMN.

rpaduk; criocoObl pereHust MPoCTERIINX

MOKa3aTeJIbHbIX YPAaBHEHUI U HEPABEHCTB.

Onpenenenue jgoraprudma yucia; CBONCTBA KoHTpons  BBINOJIHEHUS ~ WHAMBHUAYaJIbHBIX
Jorapu(MoB JIOMAITHUX 3a/IaHUM.

Onpenenenue norapudpmuyueckoil ynkunu; | KoHTponp — BBIMONHEHHS — MHAMBHUAYaJIbHBIX
CBOICTBa Jorapu@mMuueckoi GyHKIMH U €€ | JOMAIIHUX 3aJlaHuM.

rpaduK; CriocoObl perIeHus

Jorapu(pMUUECKUX ypaBHEHHUIT,

ToxnecTBeHHble MpeoOpa3zoBaHUsL. KOHTpO/Ib  BBINONHEHUST  MHIUBHUIYAIBHBIX
Tpuronomerpudeckue GOPMYIIHL. JIOMAIITHUX 3aJaHUM.

CrocoOplI peneHus MpoCTEHIITNX KoHTpoJib  BBINOJHEHUS ~ MHIWBUIYAJIbHBIX
TPUTOHOMETPUYECKUX YpaBHEHUI; CIOCOOBI | JOMAITHUX 3aJJaHHH.

peuieHus MPOCTENILINX TPUTOHOMETPUUECKHUX

HEPABEHCTB.

CpoiictBa u rpaduku Tpuronomerpuyeckux | KOHTponp  BBINOJNHEHHS  WHAMBHUAYaTbHBIX
(dbyHKIMI; cBoicTBa U rpaduku 0OpaTHBIX JIOMAIIHUX 3a/IaHUM.

TPUTOHOMETPUYECKUX (PYHKIIHI

Ornpenenenre Npon3BOIHOM, €€ KOHTpOoJIb  BBINOMHEHUS  HWHIMBUAYAIBHBIX
F€OMETPUUYECKUI M MEXaHUYECKHUM CMBICIT; JOMAITHUX 3a/IaHUM.

npaBuiia U popmynsl auddepeHrpoBaHus

byHkumii; onpenenenue auddepeniuana

GYHKIIMM M €ro TEeOMETPUYECKUN CMBICIT;

ompeieJIeHue BTOPOM IPOU3BOIHOM, €€

(bu3nyecKuil CMBICT;

Heo0xoauMble 1 10CTaTOYHBIE YCIOBHS KoHTpons  BBINOJNHEHHUS  HMHAMBUAYAJIbHBIX

BO3pacTaHus U yObIBaHUS (YHKIIMH,
CYIIECTBOBaHMS SKCTPEMYMa;
HE00XO/AUMBIE U IOCTATOYHBIE YCIOBHS
BBIITYKJIOCTH U BOTHYTOCTH rpaduka
GbyHKLUY; onpesieNieHne TOUKH neperuoa;
00I1yI0 cXeMy NMOCTPOEeHUS IT'paUKOB
(GyHKIUH C TOMOIIBIO TPOU3BOIHOM
MIPABUJIO HAXOXKECHUSI HaOOJIBbILIEro 1
HaMMEHBIIETO 3HaYeHUsT (PYHKIMH Ha
IPOMEKYTKE

JIOMAIITHUX 3aJaHHi.
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Onpenenenne nepBooOpazHO; ONpeie/ieHne
HEOTpeIeICHHOTO UHTETpaJla U €r0 CBOMCTBA;
(hOpMyITbI HHTETPHPOBAHWS; CTIOCOOBI
BBIYHCIICHUS] HEOMIPEISIICHHOTO MHTErpasia

KonTposib  BBIIIOTHEHHUS
NOMAIITHUX 3aJJaHUi.

HHAUBUAYAJIIbHBIX

Onpenenenue onpeaeIeHHOro HHTErpaa, ero
TE€OMETPUYECKUM CMBICII U CBOMCTBA;
CIIOCOOBI BBIYMCIICHUSI OTIPE/ICICHHOTO
MHTETPasIA; IOHATUE KPUBOJIMHEWHON
Tpaneuuu, criocoObl BEIUMCIICHHUS TUIOIIACH
KPUBOJIMHEHHBIX TPAIIELUI C TIOMOIBIO
OIIPENENIEHHOTO UHTETPaa; CIOCOOBI
BBIYHCIIEHUSI 00BEMOB TEJI BpAILlEHUS C

IMOMOIIBIO ONIPCACIICHHOI'O MHTETpajia.

KonTposib  BBITIOTHEHHUS
JIOMAIIHUX 3aJaHuM.

HHAUBUAYAJIIBHBIX

Onpenenenust BEKTOpa, IEUCTBUM HaJ
BEKTOpaMU; CBOMCTBA JICUCTBUI HAJl
BEKTOpaMU; MIOHATHE TIPIMOYTOJIbHON
JIEKaApTOBOM CUCTEMBI KOOPJMHAT Ha TUIOCKO-
CTH U B IPOCTPAHCTBE; MpaBuia JICHCTBUI
HaJ1 BEKTOpaMH, 33JJaHHBIMH KOOPIMHATAMH;
(hopMyIIBI 1711 BEIYUCIICHHS IJTUHBI BEKTOPA,
yIJia MEXy BEKTOPAMH, PACCTOSTHUSI MEXKTY
JBYMST TOUKAMH.

KonTposib  BbITTOTHEHUS
JIOMAIITHUX 3aJaHUM.

HHAUWBUAYAJIIBHBIX

O01ee ypaBHEHHE MPSMOI U YaCTHbBIE
ClTydad; ONPeICIICHHE yrIIOBOTO

ko3 uImenTa u TeOMETPUIECKUN CMBICIT
€r0; OCHOBHBIC TIOHSITHS CTEPEOMETPHH;
aKCHOMBI CTEPEOMETPHH; OCHOBHBIE
TEOPEMBI O TAPAILICIIEHOCTH MPSMON U
TUTOCKOCTH, JIBYX TIOCKOCTEH B
MIPOCTPAHCTBE; OCHOBHBIE TEOPEMBI O
MEPIICHUKYIISIPHOCTH MPSIMOH U TUIOCKOCTH;

KoHTposib  BBIIOJTHEHUS
NOMAaNTHUX 3aTaHUI.

UHAUBUAYAJIIBHBIX

IlonsaTue MHOI'OrpadHuKa, €ro moBE€pxXHOCTH,
IIOHATUEC MMPABUJIBHOI'O MHOTOT'PaAHHHUKA,
ONpCACIICHUE IIPU3MBI, ITapaJlJICIICIIUIICAA,
BHJbBI ITPU3M; OIIPCACIICHUC ITMPAMH/bI,

MIPaBUJIbLHON TUPaMUJIBI.

KouTpons  BbINOJSHEHUS
JOMAILIHUX 3aJlaHUM.

HUHANBHUAYAJIbHBIX

[TonaTuu Tena BpaleHus: U HOBEPXHOCTH
BpALCHUS; ONpe/IeIIeHHE IIHIMHPA, KOHYCA,
1rapa, cepbl; CBOMCTBA MEPEUNCIECHHBIX
BBIIIIE TEOMETPUYECKUX TEL.

KoHTposib  BBINTOTHEHUS
JIOMAIITHUAX 3aJaHHUil.

HHAUBUAYAJIIbHBIX

[TonsaTre 06beMa TeOMETPUYECKOTO TENa;
(bopMyIBl 1S BBIYMCIICHHUS 00bEMOB
TEOMETPUYECKUX TEJl, IEPEUNCIICHHBIX B
COZIepKaHNM y4eOHOTro MaTepuala.

KoHTposib  BBINTOTHEHUS
JIOMAIITHUAX 3aJaHHUil.

HHAUBUAYAJIIbHBIX

[lonsaTne Tena BpallleHHs U MOBEPXHOCTH
BpAICHUS; ONpe/IeIeHHE IIHITNHPA, KOHYCA,
rapa, cepbl; CBOMCTBA EPEYHCIECHHBIX
BBIIIIE TEOMETPUUYECKU QUTYD;

(hopMyITBI [T BEIYUCTICHUS 00bEMOB
TeOMETPUUYECKHX TEJ, IEPSUUCICHHBIX B
COJIep’)KaHNU y4eOHOTO MaTepuaia

Ko HTPOJIb BBITIOJTHCHU A
JIOMAIITHUX 3aJaHHi.

HHAWBUAYAJIIbHBIX
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